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(57) ABSTRACT

An LER LUWPL source luminaire having a magnetron heat
conductingly mounted below a finned heat dissipater with a
suspension eye. The magnetron is attached to a microwave
transition and a lucent crucible. An imperforate cover extends
down from the heat dissipater and is closed by a transparent
screen, held by a molding. A generally square shaped mold-
ing supports a polished-sheet-metal reflector (having four
triangular faces, pyramidally arranged, with a square base
embodied by a rim supported on the top of the screen above
the molding) extending back to the lucent crucible, with its
reflective surfaces obliquely facing both the crucible and the
screen for reflection of light from the crucible out of the
luminaire via the screen. The faces converge to a virtual apex,
on the central axis of the Iucent crucible. This axis is coinci-
dent with the pyramid’s normal axis from the apex to the
center of the base.

14 Claims, 9 Drawing Sheets
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Figure 2
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Figure 3
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Figure 6
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1
LIGHT SOURCE

The present invention relates to a light source.

We have developed technology for the production of light
via plasma excitation in a [LUcent Waveguide electromag-
netic wave Plasma Light source. We refer to this technology
as LUWPL technology.

We define a LUWPL source as having:

a fabrication of solid-dielectric, lucent material, having;

a closed void containing electro-magnetic wave, normally

microwave, excitable material; and

a Faraday cage:

delimiting a waveguide,

being at least partially lucent, and normally at least par-
tially transparent, for light emission from it,

normally having a non-lucent closure and

enclosing the fabrication;

provision for introducing plasma exciting electro-mag-
netic waves, normally microwaves, into the waveguide;
the arrangement being such that on introduction of electro-
magnetic waves, normally microwaves, of a determined fre-
quency a plasma is established in the void and light is emitted
via the Faraday cage.

In our so-called “LLER” patent application No. EP2188829,
there is described and claimed (as granted):

A light source to be powered by microwave energy, the source
having:

a body having a sealed void therein,

a microwave-enclosing Faraday cage surrounding the

body,

the body within the Faraday cage being a resonant
waveguide,

afill in the void of material excitable by microwave energy
to form a light emitting plasma therein, and

an antenna arranged within the body for transmitting
plasma-inducing, microwave energy to the fill, the antenna
having:

a connection extending outside the body for coupling to a

source of microwave energy;
wherein:

the body is a solid plasma crucible of material which is
Iucent for exit of light therefrom, and

the Faraday cage is at least partially light transmitting for
light exit from the plasma crucible,
the arrangement being such that light from a plasma in the
void can pass through the plasma crucible and radiate from it
via the cage.

As used in Our LER Patent:

“lucent” means that the material, of the item which is
described as lucent, is transparent or translucent—this mean-
ing is also used in the present specification in respect of its
invention;

“plasma crucible” means a closed body enclosing a plasma,
the latter being in the void when the void’s fill is excited by
microwave energy from the antenna.

In our International patent application No PCT/GB2010/
001518, we have described and claimed:

A luminaire having:

a plasma light source powered by High Frequency (HF)
power;

a HF power supply having a physical structure,

the light source and the HF-power-supply physical struc-
ture being connected together as an assembly;

a housing for the HF power supply, the said assembly and
the housing being fastened together and the housing
having:
an aperture through which the said assembly extends

with cooling air flow clearance and
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2

a cooling air fan arranged at an opening in the housing
for drawing air in (or out) for cooling of the HF power
supply and passage out (or in) via the aperture and
past the light source; and

a reflector for at least substantially collimating light from

the light source fastened to the housing at the aperture

and the reflector having its own aperture through which
the said assembly extends, with the light source arranged
within the reflector.
This was drafted before we defined a LUWPL. We refer to this
luminaire as “our First Luminaire”. It was intended to include
an LER LUWPL.

The reflector of our First Luminaire is circular in sectional
plan. It throws a circular cylindrical pattern of light except
that its LER antenna causes a perceptible shadow.

The object of the present invention is to provide a LUWPL
source luminaire with an improved reflector.

According to the invention there is provided a Lucent
Waveguide Plasma Light source luminaire comprising:

a light outlet,

a LUWPL source and

a reflector comprised of reflective surfaces obliquely fac-
ing both a fabrication of the LUWPL source and the light
outlet from the luminaire,
the reflective surfaces being arranged in the manner of a
pyramid, with a closed void of the fabrication being at least
substantially aligned with or intercepting the central axis of
the pyramid.

As used herein:

“Pyramid” means “A solid figure with a polygonal base and
triangular faces that meet at a common point or apex”. Nor-
mally the triangular faces will be mutually identical and
define by their sides opposite from the apex a base plane.

“Central axis of the pyramid” is the axis passing from the
apex to the centre of the base.

Normally the closed void will be positioned at between
10% and 40% of the distance from the apex to the base and
preferably between 15% and 30%. In the preferred embodi-
ment the void is at approximately 20% of the distance.

Whilst in the preferred embodiment, the reflective sur-
faces, corresponding to the triangular faces, are planar; it is
envisaged that they could be curved and in particular splaying
out with a greater angle to the axis further from the apex.

In the preferred embodiment, the triangular faces are
arranged at substantially 45° to the axis. Other angles, par-
ticularly between 40° and 50° can be used to spread or confine
the light projection from the luminaire.

In the preferred embodiment, the polygonal base is a
square, which is particularly convenient for an array of lumi-
naires arranged on a square array illuminating an area which
is extensive in two directions. Where the area is extensive in
a single direction, albeit with transverse width, the polygonal
base can be rectangular, with its longer dimension extending
in the single direction in use.

Polygonal bases with three or five or more sides can be
conceived of for illuminating unusually shaped areas.

It will be appreciated that use of pyramidally arranged
reflective surfaces causes the projected light to be spread
further in directions of the sides of the base than would be the
case if the reflective surfaces were circular in plan.

In accordance with a particularly preferred feature, the
antenna in an LER LUPWL luminaire of the invention is
arranged at least substantially in a bisector plane of the two
faces of the pyramid arrangement.

To help understanding of the invention, a specific embodi-
ment thereof will now be described by way of example and
with reference to the accompanying drawings, in which:

FIG.11is a side view of a LUWPL luminaire in accordance
with the invention, the view being in the direction ofthe arrow
1in FIG. 2;
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FIG. 2 is a central cross-sectional side view of the lumi-
naire on the line II-1I in FIG. 1;

FIG. 3 is a plan view of the luminaire of FIG. 1;

FIG. 4 is an underneath view of the luminaire of FIG. 1;

FIG. 5 is a perspective view of the luminaire;

FIG. 6 is a corresponding cross-sectional perspective view
of the reflector and lower part of the luminaire, the section
being on the line VI-VI in FIG. 5;

FIG. 7 is a corresponding view of the reflector only, shown
in full;

FIG. 8 s a slightly turned side view of the reflector, with its
virtual apex drawn in; and

FIG. 9 is an irradiance plot showing distribution of light
density in a beam projected from the luminaire of FIG. 1.

Referring to the drawings, there is shown an LER LUWPL
luminaire 1 having a magnetron 2 heat conductingly mounted
below a finned heat dissipater 3 with a suspension eye 4. The
magnetron is attached to a microwave transition 5 having an
antenna extending into a lucent fabrication 6, whichis an LER
lucent crucible and is surrounded by a Faraday cage 7. The
arrangement results in the crucible projecting down from the
heat dissipater, when the luminaire is suspended for use.

An imperforate cover 8 extends down from the heat dissi-
pater. The cover is closed by a transparent screen 9, held to the
cover by a moulding 10. The screen closes the luminaire
against ingress of dust and/or moisture. The moulding sup-
ports areflector 11 extending back to the lucent crucible, with
its reflective surfaces obliquely facing both the crucible and
the screen for reflection of light from the crucible out of the
luminaire via the screen.

The reflector is of polished sheet metal. The moulding 10 is
generally square shaped and the reflector comprises four tri-
angular faces 12, pyramidally arranged, with a square base
embodied by a rim 14 supported on the top of the screen 9
above the moulding 10. The faces converge to a virtual apex
15, on the central axis 16 of the lucent crucible. This axis is
coincident with the pyramid’s normal axis 17 from the apex to
the centre of the base.

Between the circular heat dissipater 3 and the generally
square transparent screen 9 and moulding 10, the shape of the
cover 8 tapers outwardly and downwardly, merging from
circular to square.

The faces 12 are angled at 45° to the base. In our currently
proposed luminaire, the base is 500 mm square and the apex
is 250 mm above the base.

The apex is virtual in that the crucible and its backing piece
18 project through an aperture 19 in the reflector, above which
the apex would exist if the aperture were not there. The base
of'the lucent crucibleis 57.5 mm below the apex. The crucible
being 20 mm deep with its void 20 extending from a top cap
21 to a bottom cap 22. The void is centred 47.5 mm from the
apex that is 47.5/250x100=19% or approximately 20% from
the apex to the base.

This arrangement produces the irradiance shown in FIG. 9.
This can be seen to have a bright central patch 31, with a
square shaped outer region 32. A slight darkening 33 can be
noted in the top right hand corner, compared with the other
corners. This is caused be the position of the antenna 23. This
is arranged in a corresponding corner 24 of the reflector. By
this is meant that the plane 25 common to both the centre of
the void and the centre of the antenna is coincident with a
diagonal plane of the reflector.

An LER LUWPL source luminaire (1) having a magnetron
(2) heat conductingly mounted below a finned heat dissipater
(3) with a suspension eye (4). The magnetron is attached to a
microwave transition (5) and a lucent crucible (6). An imper-
forate cover (8) extends down from the heat dissipater and is
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closed by a transparent screen (9), held to the cover by a
moulding (10). The moulding supports a polished-sheet-
metal reflector (11) extending back to the lucent crucible,
with its reflective surfaces obliquely facing both the crucible
and the screen for reflection of light from the crucible out of
the luminaire via the screen. The moulding (10) is generally
square shaped and the reflector comprises four triangular
faces (12), pyramidally arranged, with a square base embod-
ied by a rim (14) supported on the top of the screen (9) above
the moulding (10). The faces converge to a virtual apex (15),
on the central axis (16) of the lucent crucible. This axis is
coincident with the pyramid’s normal axis (17) from the apex
to the centre ofthe base. The faces (12) are angled at 45° to the
base. The apex is virtual in that the crucible and its backing
piece (18) project through an aperture 19 in the reflector,
above which the apex would exist if the aperture were not
there. This represents an improvement with respect to our
First Luminaire, where the antenna casts a perceptible
shadow.

The invention claimed is:

1. A Lucent Waveguide Plasma Light source luminaire
comprising:

a light outlet,

a LUWPL source and

a reflector comprised of reflective surfaces obliquely fac-

ing both a fabrication of the LUWPL source and the light

outlet from the luminaire,
the reflective surfaces being arranged in the manner of a
single frustum pyramid, with a closed void of the fabrication
being at least substantially aligned with or intercepting the
central axis of the single frustum pyramid, and the closed void
of'the LUWPL source being positioned at between 10% and
40% of the distance from an apex of the single frustum pyra-
mid to its base.

2. A LUWPL source luminaire according to claim 1,
wherein the closed void is positioned at between 15% and
30% of the distance from the apex of the single frustum
pyramid to its base.

3. A LUWPL source luminaire according to claim 2,
wherein the closed void is positioned at approximately 20%
of'the distance from the apex of the single frustum pyramid to
its base.

4. A LUWPL source luminaire according to claim 3,
wherein the reflective surfaces are arranged at between 40°
and 50° to the central axis.

5. A LUWPL source luminaire according to claim 4,
wherein the reflective surfaces are arranged at substantially
45° to the central axis.

6. A LUWPL source luminaire according to claim 1,
wherein the reflective surfaces are curved.

7. A LUWPL source luminaire according to claim 6,
wherein the reflective surfaces splay out with a greater angle
to the axis further from the apex.

8. A LUWPL source luminaire according to claim 1,
wherein the reflective surfaces are planar.

9. A LUWPL source luminaire according to claim 1,
wherein the LUWPL is an LER LUPWL with an antenna
arranged at least substantially in a bisector plane of the two
faces of the single frustum pyramid arrangement.

10. A LUWPL source luminaire according to claim 1,
wherein the single frustum pyramid has a square base.

11. A LUWPL source luminaire according to claim 1,
wherein the single frustum pyramid has a rectangular base.

12. A LUWPL source luminaire according to claim 1,
wherein the single frustum pyramid has three or five or more
reflective surfaces, with the base of the single frustum pyra-
mid having a corresponding number of sides.
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13. A LUWPL source luminaire according to claim 1,
wherein the LUWPL is an LER LUPWL having a magnetron
heat conductingly mounted below a finned heat dissipater.

14. A LUWPL source luminaire according to claim 13,
including a cover extending from the heat dissipater closed by 5
a transparent screen, the reflective surfaces being supported
within the cover above the transparent screen.

#* #* #* #* #*



